This study analyzed communications research trends, topics, needs, and opportunities involving agriculture, natural resources, and life and human sciences since the development of a national research agenda (NRA) in 2007. A content analysis of 23 issues of the Journal of Applied Communications (JAC) published over 7.5 years (2008 to mid-2015) examined the degree to which the articles reflected the priority research areas (PRAs), key research questions (KRQs), and priority initiatives (PIs) identified in the NRA. Findings showed a watershed period from 2011-2014 in which the journal produced an average of 18 articles per year. The first RPA (RPA A), "Enhancing decision making within the agricultural sectors of society," received the most attention, followed by RPA B, which focused on rural-urban interactions. Within RPA A, the largest number of articles addressed the key research question, "What are the most effective ways to identify and communicate information that has economic and social value?" Under this question, the priority initiative (PI), "Analyze and strengthen the effectiveness of communications content and methods in communicating information," garnered the most research attention. Findings showed a dearth of studies in PIs across the four RPAs, including economic returns to, and social impacts of, agricultural information; how to engage key interest groups in decision making; models of collaboration, negotiation, and conflict management; use of critical theory in analyzing agriculture and related communications; the interplay between data, information and meaning within stakeholders; information asymmetries and barriers to public participation in decision making; the mechanisms by which information is made available; if and how knowledge gains value; and ethical issues and standards. Results prompted seven suggestions for further research progress and direction.
in reporting about advances in research and practice about communications in the subject areas of food and nutrition, farming and ranching, natural resources and the environment, renewable energy, natural fibers, rural affairs, community development, and related activities. These subject areas represent integral mandates of the U.S. Department of Agriculture and those of colleges and universities of agriculture nationwide. Today, the publication serves as a refereed journal "offering professional development for educational communicators who emphasize agriculture, natural resources, and life and human sciences. It welcomes original contributions from any author, although priority may be given to ACE members, should articles of comparable quality be available" ( Journal of Applied Communications, n.d., ¶1-2) . Articles published in the JAC fall under the following four categories: (1) research and evaluation articles, which are traditional scholarly articles that employ quantitative (e.g., statistical and survey methods) and/or qualitative (e.g., case and ethonographic studies) methods; (2) professional development articles, which take advantage of the author's particular expertise on a subject that benefits career performance of ACE members and others; (3) commentaries or opinion pieces that discuss trends in communication or other issues of importance to professional communicators; and (4) reviews, which typically are critiques of new books, journal articles, software/hardware, technologies, or any material that would be appropriate for the JAC audience. Theoretical and applied articles are prioritized based on their direct value to ACE members. The NRA in Agricultural Communications, developed in 2005 -2006 and released in 2007, provides a valuable framework for analyzing the research subject matter areas and themes the journal has addressed since then. The current study aimed to synthesize the research themes and domains published in the journal from 2008 to mid-2015.
The Study
The NRA lists four priority areas for communications research: (1) enhance decision making within the agriculture sectors of society; (2) within and among societies, help the public take part in decision making related to agriculture; (3) build societal knowledge and intellectual capabilities; and (4) develop effective agricultural workforces for knowledge-based societies.
Eighteen key research questions and 59 priority initiatives fit within those areas. The present study aimed to ascertain the amount and extent of coverage that have been directed toward each priority area, key research question, and priority initiative.
Part of the synthesis also involved surveying the theories applied or tested, the methods used to gather data, and the populations studied, so the results can be considered with those of Williams & Woods (2002) who offered a synthesis of agricultural communications research published in the JAC from 1992 to 2001, and those of Edgar, Rutherford & Briers (2009) who analyzed JAC articles published from 1997 through 2006.
The present study offers a comprehensive analysis of research articles published in the journal since the NRA to evaluate the discipline's state of scholarship and impact. It provides a 7.5-year review of research published in the JAC. Beyond that, it reveals the extent to which the published research addresses priorities and needs identified in the NRA for communications involving agriculture and related subject areas.
This study views this inventory of studies within the agricultural communications domain from the lens of social systems theory (Luhmann, 1995) and its treatment of change within a recursively-reproduced system of practice. The NRA for Agricultural Communications is seen here as a product of a coalition of actors and institutions that collaborate to gain public support and influence policy mechanisms. Hence, it is an outcome of reflexive strategic practice. As an output of a complex of actors and institutions, the NRA helps shape research and development efforts in the field, and in turn, is acted upon by other actors and institutions within and outside of the field. A regular assessment of how a discipline fares based on the content of the NRA offers opportunities to generate what Luhmann (1995) calls "strategic change." In this case, an assessment of the extent to which a discipline is living up to its stated research agenda could be considered an organizational "episode" in Luhmann's theory of change. It offers a mechanism by which "reflective discourses can be pursued without necessarily disrupting the practices and routines by which that system is maintained" (Hendry & Seidl, 2003, p. 180) .
Thus, an NRA represents, and is an offshoot of, sociologically observable practices and routines of a discipline. Members of the scientific community, industry, government, advocacy groups, and international institutions are involved in different ways in the development and implementation of NRAs. NRAs thus serve to organize and present the discipline to the world, in effect defining how audiences should make sense of the discipline in the constellation of other disciplines. At the same time, social-structural and/or organizational factors influence the way the members of a discipline decide on what is worthy of their research and other scientific efforts as outlined in the NRA.
Five research questions served as focus for this study: 1. What theories, methods, channels, and populations were involved in the published reports? 2. What subject matter areas received research attention during the past 7.5 years? 3. How closely do these areas of research attention match the priority areas identified in the discipline's NRA? 4. How do the findings of this study compare with those of prior analyses of research articles published in the JAC? 5. What trends, strengths, needs, and opportunities are revealed through this analysis, in terms of informing the further development of the communications research agenda for subject areas related to agriculture?
Methods
An early decision involved what national research agenda to use for this content analysis. Two related agendas have been developed during the past decade. The first was the 2007 "National Research Agenda in Agricultural Education and Communication, 2007-2010." The second was a more integrated "National Research Agenda: American Association for Agricultural Education's Research Priority Areas for 2011-2015" released in 2011.
The earlier agenda was chosen for this content analysis because it permitted detailed analysis of research priority areas related to communications. As noted, four RPAs in the agenda included 18 KRQs and 59 PIs. The more recent agenda provided less opportunity for detailed analysis involving communications research. It identified six national research priorities broadly encompassing agricultural education in schools, universities, and other post-secondary institutions; education and other non-formal community education and outreach programs; leadership development in individuals, communities, organizations, and agencies; and communication within and throughout the agricultural and natural resources industries.
Data for this study were gathered through a content analysis of a complete enumeration or census of articles classified by JAC as falling under the research and evaluation category published from 2008 to mid-2015. Descriptive information about these articles was considered, including the number of articles published per year, the theoretical and/or conceptual frameworks employed, the methods used, and the populations studied or sampled. These variables, their labels, operational definitions, coding protocols, and coding values were specified in the study codebook.
Research method refers to the technique used to gather data (e.g., survey, experiment, content analysis, focus group session, in-depth interview, historical analysis, case study, and other qualitative methods). Theory refers to the theoretical or conceptual framework on which a study was based. A study may stipulate more than one research method and theoretical rationale. A study also specifies a population studied or sampled (e.g., communication materials or products such as newspaper and magazine articles, radio broadcasts, extension bulletins, websites, social media messages, and policy instruments; consumers and consumer groups; agricultural communications professionals and experts; farmers and producers; media organizations; and media practitioners). A study that employed a mixed method approach may make use of multiple populations and/or samples.
Each article was coded based on the RPA under which it falls, the KRQs it asked, and the PIs addressed within each identified KRQ. Because RPAs are broad, a study may fall under multiple RPAs and respond to multiple KRQs and PIs. Thus, an article was examined to determine the presence (1) or absence (0) of all four RPAs, 18 KRQs, and 59 PIs in the NRA. Data were entered in and examined using SPSS v. 22.
To determine intercoder reliability, half of the total number of articles was selected and two journalism graduate students coded all variables after having been trained on the use of the coding scheme and protocols. Using the formula from North, Holsti, Zaninovich, and Zinnes (1963) , intercoder reliability scores for the nominal variables were as follows: the theoretical and/ or conceptual framework(s) employed (97.4%); the data gathering method(s) used (98.8%); the population(s) studied or sampled (97.3%); the priority area(s) under which the study falls (96.5%); the key research question(s) asked (93.7%); and the priority initiatives (94.8%) the study addressed.
The unit of analysis was the complete journal article. Descriptive statistics were used to describe sample characteristics, the PRAs examined, the KRQs answered, and the PIs that were involved.
Results

Research Question 1
What theories, methods, channels and populations were involved in the published reports? During those 7.5 years, the JAC published a total of 129 articles, a large majority of which fell under the research and evaluation category (108 or 83.72%). This was followed by professional development articles (10), and a sprinkling of commentaries and reviews (5 and 6, respectively). This study analyzed only those classified by the JAC itself as research articles (108 or 83.72%). The number of such articles the journal featured grew over time, with the largest number seeing print in 2013 (22 or 20.37%). From 2011-2014, the journal averaged 18 research articles per year, indicating a clear upward trajectory in terms of the number of peer reviewed studies published (Table 1) .
Of the studies that examined the performance or characteristics of different mass media (n=79), a clear majority (27 or 34.17%) analyzed the traditional print media (newspapers, magazines, other print), with the online media a close second (26 or 32.91%). Interpersonal channels were the least explored (6 or 7.59%). Authors employed a number of theoretical and conceptual frameworks to underpin their studies. These are enumerated in Table 2 . Following the trajectory of theory use in the general mass communication discipline, agricultural communications research saw a tide of studies that used framing as the theoretical rationale. This can be seen in 13 of the 94 studies (13.83%) that specified a theoretical or conceptual framework. Some made use of the tenets of the diffusion of innovations (9 or 9.57%) and uses and gratifications theories (8 or 8.51%) as well as semiotics (7 or 7.44%). Table 3 lists the array of methods applied to gather data for the compendium of studies published in the JAC. Surveys (mail, online, and telephone) topped the list with 35 of 113 methods specified (30.97%). Because of the need to analyze media or channel performance, content analysis, the staple of communications research, was a popular method used in 28 studies (24.78%). Focus groups (13.27%), and in-depth interviews (11.5%) also were frequently observed. The articles addressed nine broad categories of populations and samples: communications materials, which constituted 25 of the 113 identified samples (22.12%); consumers and consumer groups, users of a particular medium, citizens or residents (17 or 15.04%); high school and college students (16 or 14.16%); agricultural communications professionals or experts (13 or 11.5%); farmers and producers (12 or 10.62%); members and employees of professional and/or scientific organizations and technical experts (11 or 9.73%); media organizations and their employees (9.73%); developers of educational materials (4 or 3.53%); and others (also 4 or 3.53%). Table 4 shows examples of actual population groups in each category.
Communications materials were the most studied samples. In terms of channels, the findings showed a major push during the period to analyze online media content, especially the use and application of social networking sites.
Research
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Research Question 2
What subject matter areas received research attention during the past 7.5 years? Each research article was coded with respect to the RPA, the key research questions under each RPA, and the priority initiatives under each KRQ as specified in the agenda. Table 5 summarizes the frequency counts for each item across all levels. It shows that RPA A, "Enhance decision making within the agricultural sectors of society," received the most attention from scholars. It was evident in 89 of the 108 research articles analyzed (82.40%). Within this RPA, the most commonly asked question was, "What are the most effective ways to identify and communicate information that has economic and social value?" which was detected in 47 articles. Of the published articles within this KRQ, 21 analyzed the effectiveness of communications content and methods. Many (25 articles) provided answers to the KRQ, "Who are the relevant audiences with respect to high priority issues?" Subsumed under this research question, 13 articles examined the information needs and preferences of identified audiences.
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Journal of Applied Communications, Volume 100, No. 1 • 38 3. What are the skills, competencies, and resources needed to prepare professional ag communicators for success? 26 a. Identify and analyze the communications skills and perspectives necessary within the diverse career sectors in which professional ag communicators work now and in the future 10 b. Provide insights to strengthen courses, curricula, and other aspects of ag communications and related academic programs 11 c. Develop and enhance mechanisms to strengthen the knowledge base for ag communicators and provide career-long professional learning opportunities for them 2 d. Identify guidelines for strengthening the international and cross-cultural perspectives and skills of ag communicators 2 e. Develop and test methods for increasing the critical thinking skills of professional ag communicators 1
Note: Percentages do not add to 100% because an article may respond to multiple PRAs, KRQs and PIs.
